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Part 1

11

General

SUBMITTALS
Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

Shop drawings; submit drawings stamped and signed by professional engineer registered
or licensed in Province of Ontario, Canada.

Shop drawings to show:

1 Mounting arrangements.

2 Operating and maintenance clearances.

Shop drawings and product data accompanied by:

Detailed drawings of bases, supports, and anchor bolts.
Acoustical sound power data, where applicable.

Points of operation on performance curves.

Manufacturer to certify current model production.
Certification of compliance to applicable codes.

U w N

Not used.

Closeout Submittals:

Aa Provide operation and maintenance data for incorporation into manual specified
in Section 01 78 00 - Closeout Submittals.

2 Operation and maintenance manual approved by, and final copies deposited with
Departmental Representative before final inspection.

3 Operation data to include:
1 Control schematics for systems including environmental controls.
2 Description of systems and their controls.

3 Description of operation of systems at various loads together with reset
schedules and seasonal variances.

4 Operation instruction for systems and component.
5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
v Colour coding chart.
4 Maintenance data to include: Servicing, maintenance, operation and trouble-
shooting instructions for each item of equipment.
A1 Data to include schedules of tasks, frequency, tools required and task
time.
5 Performance data to include:
A1 Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.
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.6 Approvals:

1 Submit two (2) copies of draft Operation and Maintenance Manual to
Departmental Representative for approval. Submission of individual data
will not be accepted unless directed by Departmental Representative.

2 Make changes as required and re-submit as directed by Departmental
Representative.

7 Additional data:

A1 Prepare and insert into operation and maintenance manual additional data
when need for it becomes apparent during specified demonstrations and
instructions.

.8 Site records:

A1 Departmental Representative will provide one (1) set of reproducible
mechanical drawings. Provide sets of white prints as required for each
phase of work. Mark changes as work progresses and as changes occur.
Include changes to existing mechanical systems, control systems and low
voltage control wiring.

2 Transfer information weekly to reproducibles, revising reproducibles to
show work as actually installed.

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection.

9 As-built drawings:

A Prior to start of Testing, Adjusting and Balancing for HVAC, finalize
production of as-built drawings.

2 Identify each drawing in lower right hand corner in letters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Departmental Representative for approval and make
corrections as directed.

4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.

5 Submit completed reproducible as-built drawings with Operating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusion in final TAB report.

1.2 QUALITY ASSURANCE
A Not used.

1.3 MAINTENANCE
| Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:

| One set of packing for each pump.
2 One casing joint gasket for each size pump.

2 Provide one set of special tools required to service equipment as recommended by
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.

3 Furnish one commercial quality grease gun, grease, and adapters to suit different types of
grease and grease fittings.
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1.4
Part 2
2.1
A
Part 3
3.1
A
2
3
3.2
A
3.3
A
3.4
A
2
3
A4
5
.6
3.5
A

DELIVERY, STORAGE, AND HANDLING
A Not used.

Products

MATERIALS
Not used.

Execution

PAINTING REPAIRS AND RESTORATION
Not used.
Prime and touch up marred finished paintwork to match original.

Restore to new condition, finishes which have been damaged.

CLEANING

Clean interior and exterior of all systems including strainers.

FIELD QUALITY CONTROL
Not used.

DEMONSTRATION

Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

Trial usage may apply to one or all of the following equipment and systems:

A City water booster pump system.
2 Fresh air / exhaust air system.
3 Unit heater system.

Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and
servicing of all systems and equipment during regular work hours, prior to acceptance.

Use operation and maintenance manual, as-built drawings, and audio visual aids as part
of instruction materials.

Instruction duration time requirements as specified in appropriate sections.
Departmental Representative will record these demonstrations on video tape for future
reference.

PROTECTION

Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

END OF SECTION
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Part 1 General
11 SUMMARY

1 Section Includes:

A1 Thermal insulation for piping and piping accessories in commercial-type
applications.

1.2 REFERENCES

A1 American Society for Testing and Materials International ASTM

A ASTM C547-2003, Mineral Fiber Pipe Insulation.

2 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

2 Canadian General Standards Board CGSB

A CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe,
Duct and Equipment Thermal Insulation.

3 Health Canada/Workplace Hazardous Materials Information System WHMIS
A1 Material Safety Data Sheets MSDS.

il Manufacturer's Trade Associations
A Thermal Insulation Association of Canada TIAC: National Insulation Standards
Revised 2004.
5 Underwriters' Laboratories of Canada ULC
A CAN/ULC-S102-03, Surface Burning Characteristics of Building Materials and
Assemblies.

2 CAN/ULC-S702-1997, Thermal Insulation, Mineral Fibre, for Buildings

3 CAN/ULC-S702.2-03, Thermal Insulation, Mineral Fibre, for Buildings, Part 2:
Application Guidelines.

1.3 DEFINITIONS
A For purposes of this section:
A "CONCEALED" - insulated mechanical services in suspended ceilings and
non-accessible chases and furred-in spaces.
2 "EXPOSED" - will mean ""not concealed" as specified.
2 TIAC:

A1 CRF: Code Rectangular Finish.
2 CPF: Code Piping Finish.

1.4 SUBMITTALS
A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:
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A1 Submit manufacturer's printed product literature, specifications and datasheet in

Part 2

2.1

2.2

2.3

2.4

> w N R

accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.

Shop Drawings:

1 Submit shop drawings in accordance with Section 01 33 00 - Submittal
Procedures.

Samples:
1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.

Products

FIRE AND SMOKE RATING
In accordance with CAN/ULC-S102.

1 Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.
INSULATION

Mineral fibre specified includes glass fibre, rock wool, slag wool.

Thermal conductivity "k" factor not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.

TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.

1 Mineral fibre: to CAN/ULC-S702 ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to CAN/ULC-S5702 ASTM C547.

INSULATION SECUREMENT

Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
Contact adhesive: quick setting.

Tie wire: 1.5 mm diameter stainless steel.

Bands: stainless steel, 19 mm wide, 0.5 mm thick.

JACKETS
Aluminum:

1 To ASTM B209.
2 Thickness: 0.50 mm sheet.

3 Finish: smooth Joining: longitudinal and circumferential slip joints with 50 mm
laps.

4 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective
liner.

5 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm

thick at 300 mm spacing.
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Part 3

3.1

3.2

3.3

3.4

3.5

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.

PRE-INSTALLATION REQUIREMENT

Pressure testing of piping systems and adjacent equipment to be complete, witnessed and
certified.

Surfaces clean, dry, and free from foreign material.

INSTALLATION
Install in accordance with TIAC National Standards.
Apply materials in accordance with manufacturers instructions and this specification.

Use two layers with staggered joints when required nominal wall thickness exceeds 75
mm.

Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.

1 Install hangers, supports outside vapour retarder jacket.

Supports, Hangers:

1 Apply high compressive strength insulation, suitable for service, at oversized
saddles and shoes where insulation saddles have not been provided.

REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES

Application: at valves, primary flow measuring elements and flanges and unions at
equipment.

Design: to permit periodic removal and replacement without damage to adjacent
insulation.

Insulation:

1 Insulation, fastenings and finishes: same as system.
2 Jacket: aluminum SS PVC ABS high temperature fabric.

PIPING INSULATION SCHEDULES
Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
TIAC Code: A-3.

A Securements: SS wire bands, tape at 300 mm on centre.

2 Seals: VR lap seal adhesive, VR lagging adhesive.

3 Installation: TIAC Code: 1501-C.

Thickness of insulation as listed in following table.

A Run-outs to individual units and equipment not exceeding 4000 mm long.
2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping,

valves, fittings.
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Application

Domestic
CWS

A4

3.6

Temp. TIAC

(degrees C)  code Pipe sizes NPS and insulation thickness (mm)

Run 11/4t0 @ 21/2to
out tol 2 4 5to6 8 & over
- A-3 25 25 25 25 25 25
Finishes:
1 Exposed in mechanical rooms: aluminum.
2 Use vapour retarder jacket on TIAC code A-3 insulation compatible with
insulation.
3 Finish attachments: SS bands, at 150 mm on centre. Seals: closed.
4 Installation: to appropriate TIAC code CRF/1 through CPF/5.
CLEANING

Proceed in accordance with Section 01 74 11 - Cleaning.

Upon completion and verification of performance of installation, remove surplus
materials, excess materials, rubbish, tools and equipment.

END OF SECTION



	210501
	Part 1 General
	1.1 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings; submit drawings stamped and signed by professional engineer registered or licensed in Province of Ontario, Canada.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 Not used.
	.6 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Operation and maintenance manual approved by, and final copies deposited with Departmental Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.4 Maintenance data to include: Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.1 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit two (2) copies of draft Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	.8 Site records:
	.1 Departmental Representative will provide one (1) set of reproducible mechanical drawings. Provide sets of white prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical ...
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Departmental Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

	.10 Submit copies of as-built drawings for inclusion in final TAB report.


	1.2 QUALITY ASSURANCE
	.1 Not used.

	1.3 MAINTENANCE
	.1 Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:
	.1 One set of packing for each pump.
	.2 One casing joint gasket for each size pump.

	.2 Provide one set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one commercial quality grease gun, grease, and adapters to suit different types of grease and grease fittings.

	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Not used.


	Part 2 Products
	2.1 MATERIALS
	.1 Not used.


	Part 3 Execution
	3.1 PAINTING REPAIRS AND RESTORATION
	.1 Not used.
	.2 Prime and touch up marred finished paintwork to match original.
	.3 Restore to new condition, finishes which have been damaged.

	3.2 CLEANING
	.1 Clean interior and exterior of all systems including strainers.

	3.3 FIELD QUALITY CONTROL
	.1 Not used.

	3.4 DEMONSTRATION
	.1 Departmental Representative will use equipment and systems for test purposes prior to acceptance. Supply labour, material, and instruments required for testing.
	.2 Trial usage may apply to one or all of the following equipment and systems:
	.1 City water booster pump system.
	.2 Fresh air / exhaust air system.
	.3 Unit heater system.

	.3 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and equipment during regular work hours, prior to acceptance.
	.4 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.5 Instruction duration time requirements as specified in appropriate sections.
	.6  Departmental Representative will record these demonstrations on video tape for future reference.

	3.5 PROTECTION
	.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with materials appropriate to system.



	210720
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Thermal insulation for piping and piping accessories in commercial-type applications.


	1.2 REFERENCES
	.1 American Society for Testing and Materials International ASTM
	.1 ASTM C547-2003, Mineral Fiber Pipe Insulation.
	.2 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation.

	.2 Canadian General Standards Board CGSB
	.1 CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.

	.3 Health Canada/Workplace Hazardous Materials Information System WHMIS
	.1 Material Safety Data Sheets MSDS.

	.4 Manufacturer's Trade Associations
	.1 Thermal Insulation Association of Canada TIAC: National Insulation Standards Revised 2004.

	.5 Underwriters' Laboratories of Canada ULC
	.1 CAN/ULC-S102-03, Surface Burning Characteristics of Building Materials and Assemblies.
	.2 CAN/ULC-S702-1997, Thermal Insulation, Mineral Fibre, for Buildings
	.3 CAN/ULC-S702.2-03, Thermal Insulation, Mineral Fibre, for Buildings, Part 2: Application Guidelines.


	1.3 DEFINITIONS
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as specified.

	.2 TIAC:
	.1 CRF: Code Rectangular Finish.
	.2 CPF: Code Piping Finish.


	1.4 SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.

	.3 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

	.4 Samples:
	.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.



	Part 2 Products
	2.1 FIRE AND SMOKE RATING
	.1 In accordance with CAN/ULC-S102.
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 INSULATION
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity "k" factor not to exceed specified values at 24 degrees C mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.1 Mineral fibre: to CAN/ULC-S702 ASTM C547.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to CAN/ULC-S702 ASTM C547.


	2.3 INSULATION SECUREMENT
	.1 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
	.2 Contact adhesive: quick setting.
	.3 Tie wire: 1.5 mm diameter stainless steel.
	.4 Bands: stainless steel, 19 mm wide, 0.5 mm thick.
	.

	2.4 JACKETS
	.1 Aluminum:
	.1 To ASTM B209.
	.2 Thickness: 0.50 mm sheet.
	.3 Finish: smooth Joining: longitudinal and circumferential slip joints with 50 mm laps.
	.4 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective liner.
	.5 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm thick at 300 mm spacing.



	Part 3 Execution
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 PRE-INSTALLATION REQUIREMENT
	.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and certified.
	.2 Surfaces clean, dry, and free from foreign material.

	3.3 INSTALLATION
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and this specification.
	.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Install hangers, supports outside vapour retarder jacket.

	.5 Supports, Hangers:
	.1 Apply high compressive strength insulation, suitable for service, at oversized saddles and shoes where insulation saddles have not been provided.


	3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES
	.1 Application: at valves, primary flow measuring elements and flanges and unions at equipment.
	.2 Design: to permit periodic removal and replacement without damage to adjacent insulation.
	.3 Insulation:
	.1 Insulation, fastenings and finishes: same as system.
	.2 Jacket: aluminum SS PVC ABS high temperature fabric.


	3.5 PIPING INSULATION SCHEDULES
	.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A-3 .
	.1 Securements: SS wire bands, tape at 300 mm on centre.
	.2 Seals: VR lap seal adhesive, VR lagging adhesive.
	.3 Installation: TIAC Code: 1501-C.

	.3 Thickness of insulation as listed in following table.
	.1 Run-outs to individual units and equipment not exceeding 4000 mm long.
	.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, fittings.

	.4 Finishes:
	.1 Exposed in mechanical rooms: aluminum.
	.2 Use vapour retarder jacket on TIAC code A-3 insulation compatible with insulation.
	.3 Finish attachments: SS bands, at 150 mm on centre. Seals: closed.
	.4 Installation: to appropriate TIAC code CRF/1 through CPF/5.


	3.6 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.




